















 2ECENTLY  THE  INTEREST  TO  THE  DISLOCATION  STRUCTURE  OF 
ORDERED ALLOYS AND INTERMETALLICS HAS CONSIDERABLY INCREASED 
BECAUSE OF THE DISCOVERY OF THE TEMPERATURE ANOMALY OF THE 
YIELD  STRESS  IN  SOME ALLOYS WITH  A  LONGRANGE  ATOMIC ORDER 
)T  HAS  BEEN  ASSUMED  TO  BE  AN  ESTABLISHED  FACT  THAT  THIS 
TEMPERATURE ANOMALY IS DUE TO BLOCKING OF DISLOCATIONS &OR 
EXAMPLE THE TEMPERATURE PEAK OF THE YIELD STRESS IN A SINGLE 
CRYSTAL  OF  4I!L  IS  ACCOMPANIED  BY  THE  EVOLUTION  OF 
SUPERDISLOCATIONS  OF  THE  TWO  TYPES  AND  SINGLE  DISLOCATIONS 













! PLATEAU ON  THE  TEMPERATURE DEPENDENCE OF  THE  YIELD 
STRESS WAS REVEALED IN WIRE SAMPLES OF THE ORDERED #U!U ALLOY 
AT TEMPERATURES BETWEEN  AND  +  IN  ;= 4HE ALLOY  IN 
THIS  WORK  HAD  GRAINS  NEARLY    M  IN  SIZE  AND  CONTAINED 
DOMAIN  BOUNDARIES  /BVIOUSLY  DETERMINING  THE  POSSIBILITY 




7E  STUDIED  THE  EVOLUTION  OF  THE  MICROSTRUCTURE  IN  THE 
#U!U ALLOY DURING ITS ORDERING ;= )T WAS REVEALED THAT THE 































+EYWORDS  /RDERED  ALLOYS  AND  INTERMETALLICS  DISLOCATION 




TEMPERATURES  BETWEEN    AND    +  BY MECHANICAL  TESTS 
AND ELECTRONMICROSCOPIC EXAMINATION
 -ATERIALS AND METHODS
!  STOICHIOMETRIC  #U!U  ALLOY  WAS  PREPARED  FROM   
METALS  BY  VACUUMMELTING  AND  THEN  WAS  SUBJECTED  TO  A 
THERMOMECHANICAL TREARMENT !FTER HOMOGENIZATION AT  
+  FOR  H AND SUBSEQUENT QUENCHING  IN  ICECOLD WATER  THE 
DISORDERED  ALLOY  WAS  ROLLED  TO    REDUCTION  4HE  SAMPLE 
WAS  RAPIDLY  HEATED  TO    +  AND  WAS  ALLOWED  TO  STAY  AT 
THIS TEMPERATURE FOR  H 3UBSEQUENTLY IT WAS COOLED AT THE 
RATE  OF  ODAY  5NDER  THESE  TREATMENT  CONDITIONS 
THE  #U!U))  ALLOY  RECRYSTALLIZED  AND  THE  #U!U))  PHASE 
TRANSFORMED INTO #U!U) WHEN THE TEMPERATURE WAS REDUCED 
!S A RESULT WE OBTAINED A POLYCRYSTAL OF THE ORDERED #U!U) 









STRUCTURE  WAS  ANALYZED  USING  A  *%-#8  ELECTRON 
MICROSCOPE &OILS WERE PREPARED USING A STANDARD TECHNIQUE 
FROM SAMPLES DEFORMED TO  AND FROM FAILED SAMPLES 
7HEN  STUDYING  THE  DISLOCATION  STRUCTURE  THE  "URGERS 






&IG  SHOWS  TENSILE  CURVES  FOR  THE  #U!U  ALLOY  WITH  SUCH 
COARSEGRAINED STRUCTURE TESTED AT   AND  + CURVES 
    AND  	  #URVE    CORRESPONDS  TO  A  SECOND  STEP  OF 
DEFORMATION WHICH WAS REALIZED AT ROOM TEMPERATURE AFTER 
THE  ½RST  STEP  OF  DEFORMATION  AT    +  CURVE  	  4HESE 
DIAGRAMS  DISPLAY  THE  EFFECT  OF  THE  TEMPERATURE  ON  THE 
4ABLE  
6ALUES OF GB FOR VARIOUS DISLOCATIONS
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FUNCTION OF  THE  TEST  TEMPERATURE  "OTH QUANTITIES  EXHIBIT  A 
NONMONOTONIC TEMPERATURE TREND &ROM CURVE  IN &IG IT IS 
SEEN  THAT S4	  HAS  A MAXIMUM  NEAR  4P¤  +  4HE S 
VALUE  AT  4P  IS  NEARLY  TWICE  AS  HIGH  AS  THE  VALUE  AT  ROOM 
TEMPERATURE !  SHARP DROP OF  THE ELONGATION  FROM  AT 
ROOM TEMPERATURE TO  AT  + IS PARTICULARLY SIGNI½CANT 
CURVE  IN &IG	 4HE PLATEAU OBSERVED IN THE D4	 CURVE AND 
THE  PEAK  OBSERVED  IN  THE  S4	  CURVE  AT  TEMPERATURES 
BETWEEN    AND    +  SUGGEST  THAT  THE  TEMPERATURE 
DEPENDENCES  OF  THESE  CHARACTERISTICS  ARE  CONTROLLED  BY 
DIFFERENT MECHANISMS 
-ICROSTRUCTURE
4YPICAL  ½ELDS  OF  THE  MICROSTRUCTURE  OF  THE  COARSEGRAINED 





TWINNING  .O  SUBSTANTIAL  CHANGES  IN  MICROSTRUCTURE  WERE 
OBSERVED  AFTER  THE  TESTS  AT  TEMPERATURES  BETWEEN    AND 
 +  4HE OBSERVATIONS ONLY  SHOW  TO  THE ACCURACY WHICH 
ELECTRON  MICROSCOPY  PERMITS  THAT  THE  TWINNING  IS 
SOMEWHAT SUPPRESSED AT ROOM TEMPERATURE 4HEREFORE THE 
MICROSTRUCTURE  EXAMINATION  WAS  FOCUSED  MAINLY  ON  THE 
DISLOCATION STRUCTURE 
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WHICH  THE  DEFORMATION  WAS  ACCOMPLISHED  MAINLY  BY  THE 
DISLOCATION  SLIP  5SING  DIFFERENT  DIFFRACTION  CONDITIONS  WE 
REVEAL THAT BOTH SINGLE DISLOCATIONS AND SUPERDISLOCATIONS ARE 
PRESENT IN THE CON½GURATION ! SHOWN IN &IGA &OR EXAMPLE 
DISLOCATIONS    &IGSA  AND  B	  WERE  IDENTI½ED  AS  SINGLE 
DISLOCATIONS WITH THE "URGERS VECTOR B  A;= IE THESE 
ARE  DISLOCATIONS AND THE SLIP PLANE IS 	
4HE  MICROSTRUCTURE  OF  THIS  GRAIN  IS  CHARACTERIZED  BY 
COMPLEX  DISLOCATION  PILEUPS  LABELED    AND    THAT  HAVE  A 
CERTAIN  CRYSTALLOGRAPHIC  ORIENTATION  7E  UNAMBIGUOUSLY 
DETERMINED ONLY THEIR PREFERRED ORIENTATIONS ;= AND ;= 
FOR  CON½GURATIONS    AND    RESPECTIVELY	  4HEIR  INTERNAL 
STRUCTURE WHICH IS MOST CLEARLY SEEN IN THE DARK½ELD IMAGES 
TAKEN  IN THE  ;= AND ;= RE¾ECTIONS  &IGB	 CONSISTS OF 
PARALLEL  DISLOCATION  LINES  WITH  JOGS  AND  CONSTRICTIONS  &OR 






CONDITIONS  USED  THE  WIDTH  OF  DISLOCATION  CON½GURATION   
SHOULD NOT ALTER WITH CHANGING THE FOIL INCLINATION (OWEVER 
IN  THE  RE¾ECTION G    ;¯  ¯=  WE  SAW  THE  SOCALLED  RESIDUAL 
CONTRAST 4HIS RESULT CAN BE REALIZED FOR PERFECT DISLOCATIONS 
WITH B  A;= AND B  A;¯= 4HE LATTER DISLOCATION WAS 
EXCLUDED  FROM  THE  CONSIDERATION  BECAUSE  IT  WAS  NOT 
EXTINGUISHED  IN  OTHER  RE¾ECTIONS  APPROPRIATE  FOR  ITS 
EXTINCTION  4HUS  WE  CAN  ASSUME  THAT  THE  DISLOCATION  WITH 






WHERE  #3&  IS  A  COMPLEX  STACKING  FAULT  CONSISTING  OF  AN 
ANTIPHASE BOUNDARY  !0"	 AND A  SUPERSTRUCTURAL  INTRINSIC OR 
EXTRINSIC STACKING FAULT 3)3& OR 3%3& RESPECTIVELY	
4HE  REACTIONS  ARE  COMPLANAR  AND  THE  CONDITIONS  OF  THE 
EXTINCTION  IN  THE  G    ;¯¯=  RE¾ECTION  ARE  FUL½LLED  ONLY  FOR 
%Q	 4HIS TYPE OF DISSOCIATED DISLOCATIONS ARE CHARACTERIZED 



















BOUNDED  BY  PARTIAL  3HOCKLEY  DISLOCATIONS  7E  SHOULD  ADD 
THAT  IN  THE  RE¾ECTION  G    ;¯=  WE  OBSERVED  A  PARTIAL 
DISAPPEARANCE  OF  THE  CONTRAST  AND  OBSERVED  NO  CONTRAST 
TYPICAL OF ANTIPHASE BOUNDARIES !0"	 4HIS RESULT  IS  LIKELY TO 
REQUIRE  ADDITIONAL  RESEARCH  IN  ORDER  TO  CON½RM  THE 





INDEXED  AS  A  PAIRED  SUPERDISLOCATION WITH  TOTAL B    A;= 
)N THE ;= RE¾ECTION THE DISLOCATIONS EXHIBIT AN OSCILLATING 
CONTRAST  TYPICAL  OF  CONDITION  GB    ;=    ;=     
4HE  DISLOCATION  AXIS  CALCULATED  FROM  THE  PROJECTIONS  IN 
TREE SECTIONS OF THE RECIPROCAL LATTICE IS CLOSE TO THE DIRECTION 
U  ;=
4HE  DEFORMATION  IN  THIS  GRAIN  ALSO  OCCURRED  BY  THE 
PROPAGATION  OF  TWINNED  STACKING  FAULTS  GENERATED  AT  THE 
GRAIN  BOUNDARY  4HE  DEFECT  PLANE  WAS  DETERMINED  TO  BE 
¯	  FROM  PARAMETERS  SUCH  AS  THE  FOIL  PLANE  ¯	  THE 
EMERGENCE POINTS OF THE DEFECT ONTO THE FOIL PLANE THE ;¯¯= 










WHICH  ACT  AS  BARRIERS  TO  A  FURTHER  PROPAGATION  OF  STACKING 
FAULTS &IGA	
.OTE  THAT  THE  CUBIC  SLIP  OF  SUPERDISLOCATIONS  OF  THE 
A= TYPE WITH LONG ANTIPHASE BOUNDARIES BETWEEN THEM 
IS OBSERVED IN THE #U!U ALLOY BOTH AT CRYOGENIC AND ELEVATED 
TEMPERATURES  3UCH  ANTIPHASE  BOUNDARIES  PRESENT  IN  THE 
	 PLANE ARE SEEN IN THE MICROSTRUCTURE OF A GRAIN WITH THE 
;¯= ORIENTATION &IGC	 )T WAS ESTABLISHED THAT VIRTUALLY ALL 
RECTILINEAR  DISLOCATIONS  ARE  SUPERDISLOCATIONS  4HE  SCREW 
SUPERDISLOCATION  IS CHARACTERIZED BY B  A;¯=






IMAGE  OF  THE  ;¯=  SUPERDISLOCATION  WITH  DIFFERENT 





UNAMBIGUOUSLY  DETERMINE  THE  "URGERS  VECTOR  OF  THE 
SUPERPARTIAL  DISLOCATIONS  BUT  THE  EXISTING  DATA  ON  THE 
DISSOCIATION OF = DISLOCATIONS IN 4I!L AND THE PRESENCE OF 
3)3&  IN  THE  #U!U  MICROSTRUCTURE  SUGGEST  THE  FOLLOWING 
REACTION
;¯=  ;¯=  3)3&  ;¯=    	 










THE  ALLOY  WAS  DEFORMED  BY  TENSION  WE  FAILED  TO  EXACTLY 
DETERMINE THE LOADING DIRECTION
&IGURES F AND G PRESENT  THE MICROSTRUCTURE OF A GRAIN 
WITH  THE ORIENTATION  ;= 4HE DEFORMATION  IN  THIS GRAIN  IS 
REALIZED MAINLY BY SINGLE DISLOCATIONS 4HEIR "URGERS VECTORS 
WERE  DETERMINED  TO  BE  B    A;¯=  3OME  OF  THESE 
DISLOCATIONS  UNDERWENT  INTERACTION  WITH  THE  RECTILINEAR 
SUPERDISLOCATION  !	  WITH  THE  ;¯=  ORIENTATION  FORMING  A 
COMPLEX DISLOCATION CON½GURATION 4HE PRESENCE OF A CONTRAST 
AT THIS DISLOCATION ALLOWS US TO EXCLUDE THE SINGLE DISLOCATIONS 
AND  SUPERDISLOCATIONS  WITH  THE  "URGERS  VECTORS  A 
A;=  AND  =  3OME  DISLOCATION  FRAGMENTS  WERE 
OBSERVED TO BE EXTINGUISHED IN THE RE¾ECTION G  ;¯= AND A 




RESPECTIVELY  THEY  CAN  INTERACT  WITH  SURROUNDING  SINGLE 
DISLOCATIONS B  A;¯= AND DEPENDING ON THE TYPE OF THE 
DISSOCIATION  OF  THE  SUPERSTRUCTURAL  DISLOCATION  AND  THE  SLIP 
PLANE  OF  THE  SINGLE  DISLOCATIONS  FORM  BLOCKED  OR  GLISSILE 
CON½GURATIONS ;=  
$EFORMATION AT ROOM TEMPERATURE
2OOMTEMPERATURE  DEFORMATION  OF  THE  ALLOY  OCCURS  BY  THE 
SLIP OF ALL TYPES OF DISLOCATIONS AND BY THE TWINNING &IG A 
SHOWS A MICROSTRUCTURE TYPICAL OF THIS STATE ! GRAIN WITH THE 
ORIENTATION  CLOSE  TO  ;¯=  HAS  A  RELATIVELY  HIGH  DENSITY  OF 
RECTILINEAR SINGLE DISLOCATIONS SHOWN BY ARROWS	 4HE PRESENCE 
OF LARGE KINKS IN THESE SINGLE DISLOCATIONS IS QUITE REMARKABLE 




IN  &IG  A  CONTAINS  TWINNED  STACKING  FAULTS  A  DISLOCATION 
CON½GURATION DESIGNATED AS ! AND SHORT CURVED DISLOCATION 












TO ;=  IS OF A COMPLEX CHAR ACTER 4HE  IMAGE TAKEN  IN THE 
G    ;=  RE¾ECTION  CONTAINS  RECTILINEAR  DISLOCATIONS  AND 






 4HE  A=  SUPERSTRUCTURAL  DISLOCATIONS  WERE  ALSO 
OBSERVED  IN THE MICROSTRUCTURE  IN THE FREE FORM  )N &IG E 
DISLOCATIONS  ARE SUPERDISLOCATIONS SINCE THEY HAVE GOOD 
CONTRAST  IN  THE  RE¾ECTION  G    ;=  7E  UNAMBIGUOUSLY 





























B    A;¯=  4HE  CONTRAST  AT  DISLOCATION   WAS  OBSERVED  IN 
THE  RE¾ECTION  G    ;¯=  AND  WAS  ABSENT  IN  THE  RE¾ECTION 





BY  ARROW  AT  &IGE  THE  DISLOCATIONS  ARE  SINGLE  AND  HAVE 
B  A;= 
.OTE  THAT  AT  ROOM  TEMPERATURE  THE  ROLE  OF  SINGLE 
DISLOCATIONS IN DEFORMATION PROCESSES IS ENHANCED )N SOME 




















OF  THE  SCREW  TYPE  4HE  DOUBLE  CONTRAST  OBSERVED  IN  SOME 
RE¾ECTIONS  SUGGESTS  THAT  THIS  DISLOCATION  IS  DISSOCIATED 
7E  FAILED  TO  EXACTLY  ESTABLISH  THE  TYPE  OF  ITS  EXTENSION 
AT  THE  ELECTRONMICROSCOPIC  RESOLUTION  USED  BUT  IT  IS 
NOTEWORTHY THAT WE OBSERVED A DIFFUSE CONTRAST OF ABOUT  
NM WIDE IN THE IMAGE PLANE CLOSE TO 	 UPON EXTINCTION IN 
G    ;¯=  7E  ATTRIBUTED  THIS  CONTRAST  TO  STACKING  FAULTS 
4HE  SPACING BETWEEN  THE PARTIAL  DISLOCATIONS  IN  THE  IMAGE 
PLANE  ¯	  DEVIATING  FROM  ¯	  BY    IS  ABOUT    NM 
4HESE  DATA  ARE  CONSISTENT  WITH  THE  WIDTH  OF  THE 
+EAR7ILSDORF  +7	  BARRIER  FOR  4I!L  AND .I!L  ALLOY  ;  = 
4HEREFORE WE  ASSUME  THAT  DISLOCATION    IS  BLOCKED  BY  THE 
+7 MECHANISM
4HE DISLOCATION CON½GURATION ! CONSISTS OF A SUPERSTRUCTURAL 
DISLOCATION  OF  THE  SCREW  TYPE  ITS  TOTAL  "URGERS  VECTOR  IS 
B  A;¯= !S IS SEEN FROM &IGS A AND B THIS DISLOCATION IS 
SEPARATED  INTO  FRAGMENTS  CONSISTING  OF  SINGLE  DISLOCATIONS 
AND PARTIAL SUPERSTRUCTURAL DISLOCATIONS 4HE "URGERS VECTORS 








CORRESPONDING  TO  THE  SAME  RESULT  OF  THE  GB  ANALYSIS  ARE 
JOINED BY AN !0" 4HE !0" EXTENSION BETWEEN THE DISLOCATIONS 
IS ¤  NM 4HE DISLOCA TION AXIS WAS CALCULATED TO HAVE THE 













IN  THE  CUBE  PLANE  UPON  ROOMTEMPER ATURE  DEFORMATION 
"LOCKED SINGLE DISLOCATIONS ARE NOT OBSERVED





THESE  DISLOCATIONS  UNDER  SOME  DIFFRACTION  CONDITIONS  4HE 
DOUBLE CONTRAST DECREASES A  LITTLE  IN THE  	 PLANE AND  IS 





4WINS  WERE  OBSERVED  OVER  THE  ENTIRE  TEMPERATURE  INTERVAL 
STUDIED  "OUNDARIES  OF  TWO  GRAINS  ARE  SHOWN  IN  &IG  D 
$EFORMATION OF THE GRAIN WITH THE  ORIENTATION WAS DUE 






SUPERLATTICE  AFFECTS  LITTLE  THIS  DEPENDENCE  EXCEPT  WHEN 
ORDERED SYSTEMS EXHIBIT AN ANOMALOUS DEFORMATION BEHAVIOR 






,O  SUPERSTRUCTURE  IN  THE #U!U ALLOY  IS  SUBSTANTIALLY  SMALLER 
AND LIES BELOW # 4HERE FORE IT IS REASONABLE TO CONSIDER 
THE  DEGREE  OF  LONGRANGE  ORDERING  AS  A  FUNCTION  OF  THE 
TEMPERATURE 4HE REVIEW OF THE LITERATURE ON THE YIELD STRESS 
AS A FUNCTION OF THE DEGREE OF ORDERING SHOWS THAT FOR MOST 
ORDERED  STRUC TURES  THE  STRENGTHENING  FACTOR  CONSIDERABLY 
INCREASES AT THE DEGREE OF ORDERING 3   BECAUSE OF 
THE ALTERED MOBILITY OF  SUPERDISLOCATIONS  )N  THE #U!U ALLOY 
THE  DEGREE  OF  ORDERING  DECREASES  FROM    TO    AS  THE 
ORDERDISORDER TRANSITION TEMPERATURE IS APPROACHED ;= 4HIS 
EFFECT WAS EXPLAINED BY THE MOD ULATED INTERACTION OF MOVING 
DISLOCATIONS  WITH  LOCAL  DISORDERED  REGIONS  FORMED  IN  THE 
DOMAIN STRUCTURE UPON HEATING
4HE DECREASE IN THE DEGREE OF ORDERING IN THE #U!U ALLOY 
AT  TEMPERATURES  BELOW  THE  POINT  CORRESPONDING  TO  THE 
MAXIMUM  ORDERING  RATE  #	  IS  AS  SMALL  AS  A  FEW 
HUNDREDTHS AND DOES NOT EXCEED  ; = )N OUR OPINION 
THIS  SHOULD  NOT  SUBSTANTIALLY  AFFECT  THE  YIELD  STRESS  OF  THE 
#U!U ALLOY WITHOUT DOMAIN BOUNDARIES AT TEMPERATURES UP TO 
# 4HEREFORE THE OBSERVED MAXIMUM IN THE S4	 CURVE 
IS  CAUSED MOST  LIKELY  BY  THE  SPECI½C  STRUCTURE  EVOLUTION  AT 
INCREAS ING  TEMPERATURE  IN  PARTICULAR  BY  THE  SPECI½C 
DISLOCA TION STRUCTURE OBSERVED EG IN 4I!L ,	 ; =
.OTICE  THAT  THE  REALIZATION  OF  PLASTIC  DEFORMATION  OVER  A 
WIDE TEMPERATURE INTERVAL BY THE SIMULTANEOUS ACTION OF TWO 





#U!U  IS  []=  TWINNING  WHICH  DOES  NOT  BREAK  THE 
SYM METRY OF THE ,O LATTICE 4HE MAIN ATTENTION IN THESE WORKS 







WAS  OBSERVED  AT    +  AND  BELOW    +  RESPECTIVELY 7ITH 
INCREASING TEMPERATURE DEFORMATION BY THE SLIP SUBSTITUTES 
FOR THE TWINNING AND BECOMES DOMINANT IN MOST MATERIALS )T 
WAS  ALSO  ASSUMED  THAT  IN  ORDERED  SYSTEMS  THE  LONGRANGE 
ORDERING  HINDERS  THE  MECHANICAL  TWINNING  4HERE  ARE 
EXPERI MENTAL DATA BOTH CON½RMING THIS OPINION AND SHOWING 
THAT  THE  TWINNING  IS  AN  ACTIVE  DEFORMATION MODE  EVEN  AT 
ELEVATED TEMPERATURES ;= -ICROTWINS IN 4I!L ALLOYS WITH THE 




IT  WAS  REPORTED  ;=  THAT  THE  YIELD  STRESS  OF  A  !L4I  SINGLE 
CRYSTAL IS INDEPENDENT OF THE TEMPERATURE WHEN DEFORMATION 
OCCURS  ONLY  BY  THE  TWINNING  4HE  FORMATION  OF  TWINS  IS 
CONVENTIONALLY BELIEVED TO BE CAUSED MAINLY BY THE PRESENCE 
OF CONCENTRATORS OF ELASTIC STRESSES  IN CRYSTALS !CCORDING TO 
OUR  RESULTS  TWINNING  DISLOCATIONS  IN  THE  #U!U  ALLOY  ARE 
GENERALLY EMITTED BY GRAINBOUNDARY DISLOCA TIONS
"ASED  ON  ALL  THESE  DATA  WE  ASSUME  THAT  THE  POSITIVE 
DEPENDENCE S4	  IS  NOT  CAUSED BY  THE  TWINNING /N  THE 
OTHER HAND AN INTENSE TWINNING CAN CAUSE BRITTLE FRACTURE OF 
MATERIALS  #RACKS  USUALLY  BEGIN  AT  THE  GRAIN  BOUNDARY  AND 
THEN  PROPAGATE  ALONG  THE  TWIN  BOUNDARIES  (OWEVER  THE 
#U!U  EMBRITTLEMENT  OBSERVED  AT  HIGH  TEST  TEMPERATURES 
CANNOT BE EXPLAINED ONLY BY THE TWINNING SINCE A RATHER HIGH 




4HE  ABRUPT  DECREASE  IN  THE  PLASTICITY  OF  ORDERED  ALLOYS 
CONTAINING  IMPURITIES  WAS  REPORTED  IN  MANY  WORKS  )N  OUR 
EXPERIMENTS  THE  PLASTIC  DEFORMATION  BEHAVIOR  WAS  NOT 
DIFFERENT IN SAMPLES WITH DIFFERENT GRAIN SIZES 4HE DETRIMENTAL 
EFFECT OF IMPURITIES CAN ALSO BE EXCLUDED BASED ON THE RESULTS 




RETURNED  TO  ROOMTEM PERATURE  TESTS  WE  AGAIN  OBSERVED  A 
GOOD PLASTICITY OF THE ALLOY &IG CURVE ´	
4HUS THE NONMONOTONIC TEMPERATURE DEPENDENCE OF THE 
YIELD  STRESS  IS  CAUSED  MOST  LIKELY  BY  DISLOCATION  PROCESSES 
RESULTING  IN  DISLOCATION  BLOCKING  SIMILAR  TO  THAT  OBSERVED 
EARLIER  FOR  4I!L  )N  REALITY  4%-  STUDIES  REVEALED  BOTH  THE 
SIMILARITY OF THE DEFORMATION MODES IN THESE TWO ALLOYS AND 
SOME DIFFERENCES .O BLOCKED  SINGLE  DISLOCATIONS  TYPICAL  OF 
4I!L  ;= WERE  OBSERVED  IN  THE  ORDERED  #U!U  ALLOY  OVER  THE 
ENTIRE TEMPERATURE RANGE USED 4HIS TYPE OF THE DISLOCATION 






THE  DISLOCATION  CON½GURATION  CONSISTING  OF  A  REC TILINEAR 
SUPERDISLOCATION  AND  WAVY  SEGMENTS  OF  SINGLE  DISLOCATIONS 
EMITTING FROM IT CON½GURATION ! IN &IG AD	 IS OF PARTICULAR 
INTEREST 3UCH DISLOCATION CON½GURATIONS OBSERVED IN THE 4I!L 
INTERMETALLIC  AT  #  WERE  CALLED  ±DENDRITES²  ;=  4HEIR 
FORMATION  IS  CAUSED  BY  THE  INITIAL  BLOCKING  OF  A 
SUPERDISLOCATIONS  AND  THE  SUBSE QUENT  CAPTURE  OF  SINGLE 
DISLOCATIONS
4HE FACT THAT IN THE SAMPLE TESTED AT  + WE OBSERVED 
RECTILINEAR  SCREW  A  DISLOCATIONS  PRODUC ING  A  DOUBLE 
CONTRAST AT THE RESOLUTION USED IS CONSISTENT WITH THE OBSERVED 
POSITIVE TEMPERATURE DEPENDENCE OF THE YIELD STRESS  IN THIS 
TEMPERATURE  RANGE  4HE  ANOMALY  OF  S4	  IN  4I!L  WAS 
ATTRIBUTED  TO  THE  OBSERVED  BLOCKING  OF  SUPERDISLOCATIONS 
THROUGH  THE  +7 MECHANISM  ;=  4HE WHOLE  BODY  OF  THE 







COULD  BE  DUE  TO  THE  FORMA TION  OF  THE  LONGPERIOD  #U!U)) 
STRUCTURE  THAT  WAS  OBSERVED  AT  THIS  TEMPERATURE  IN  ;= 




TEMPERATURE  DEPENDENCE  OF  THE  YIELD  STRESS  WHICH  IS 







SINGLE  DISLOCATIONS  AND  SUPERDISLOCATIONS  4HE  MAXIMUM 
OBSERVED  AT    +  IS  EXPLAINED  BY  THE  BLOCKING  OF  SCREW 
A  SUPERDISLOCATIONS  THROUGH  THE  +EAR7ILSDORF 
MECHANISM "LOCKED SINGLE DISLOCATIONS WERE NOT DETECTED IN 
#U!U  4HEREFORE  ONE  SHOULD  EXPECT  THAT  AT  A  FAVORABLE 
ORIENTATION OF #U!U SINGLE CRYSTALS UNLIKE IN 4I!L SINGLE CRYSTALS 
NO  ANOMALY  OF  THE  TEMPERATURE  DEPENDENCE  OF  THE  YIELD 
STRESS WILL BE OBSERVED 
!BOVE  ROOM  TEMPERATURE  THE  CUBIC  SLIP  OF  A 
SUPERDISLOCATIONS  WHICH  ARE  REPRESENTED  BY  SUPERPARTIAL 




±3TRUCTURE²  .O    	  AND  BY  THE  2USSIAN 
&UNDAMENTAL 2ESEARCH &OUNDATION 'RANTS .O  
AND  .O  	  AND  THE  2USSIAN  3CIENCE  3UPPORT 
&OUNDATION 
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